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I. Basis of the report 

1. This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originafly filed" and are not annexed to 
the report since they do not contain amendments ): 

Description, pages: 

1.3-12 as originally filed 

2.2a. 13 as received on 29/02/2000 with letter of 29/02/2000 

Claims, No.: 

1 -25 as received on 29/02/2000 with letter of 29/02/2000 

Drawings, sheets: 

1/3-3/3 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description. pages: 

□ the claims. Nos.: 

□ the drawings. sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial 
applicability; citations and explanations supporting such statement 

1 . Statement 



Novelty (N) 


Yes: 


Claims 


1-25 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-25 


Industrial applicability (lA) 


Yes: 


Claims 


1-25 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 
and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 

Vlll. Certain observations on the international application 

The-followirrg-observations on the clarity of the claims, description, and drawings or on the question whether the 
claims.are.hjlly supported^ the description, are made: 

see separate sheet j 
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Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step 
or industrial applicability; citations and explanations supporting such statement 

1. Citations: 

D1: PATENT ABSTRACTS OF JAPAN vol. 098, no. 002, 30 January 1998 & JP 
09 284380 A (SONY CORP), 31 October 1997 
D2: EP-A-0 399 611 
D3: WO-A-98 39941 
D4: US-5654901 

The document D4 was not cited in the international search report. A copy of the 
docunnent is appended hereto. 

2. The present application comprises three independent claims, i.e. claims 1, 10 and 
19, directed to a wireless telephone system, a method and a base unit of a 
wireless telecommunication system respectively. 

2.1 Claim 1 is directed to a wireless telephone system comprising inter-alia a base 
unit having an interface circuitry for interfacing with an external computer. Said 
system is characterized in that: a) the interface circuitry comprises means for 
combining and routing of telephone calls in accordance with a system 
configuration; b) the interface can communicate with the computer to change said 
system configuration. 

The definition of wireless telephone system extends also to cellular telephone 
systems such the GSM or the CDMA systems (cf. e.g. page 13, lines 13-15). It is 
already known from such prior-art cellular systems that base units comprise 
means for routing of calls under the control of a processor and menas for 
communicating to an external computer. An example of such a system is given in 
document D4 that shows (cf. e.g. D4, Fig. 2) a base station unit (BTS) 
connectable to an Operation and Maintenance Terminal (OMT) to upgrade the 
software version of the BTS. A generic system configuration modification feature 
is also known from the GSM system specifications (cf. e.g. carrier frequencies 
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assignment to a celt. etc.). The only difference between claim 1 and the prior-art 
appears to be the feature of combining at the base unit. 

The feature of combining calls is not clear (see section Vlll) and it can be 
interpreted both as referhng to combining of signals at the antenna and as 
referring to mixing of voice signals for applications such as teleconference 
systems. In the former case this feature is already known from the base stations 
for cellular systems and claim 1 would not be new (Art. 33(2) PCT); in the latter 
case, said feature is usually performed at the switching center. According to this 
interpretation, the problem to be solved by the present invention may therefore be 
regarded as how to simplify the combining of the phone calls among handsets 
connected to the same base station unit. 

However, a person skilled in the art would easily foreseen the advantages and the 
drawbacks of locating the combining feature at the base unit (i.e. limited to phone 
calls among handset communicating in the same cell); it would be obvious to the 
person skilled in the art, namely when the same result is to be achieved, to apply 
these features with corresponding effect to a system according to document D4, 
thereby arriving at a system according to claim 1. Consequently, the subject- 
matter of claim 1 lacks an inventive step (Article 33(3) PCT). 

3. Claims 10 and 19 are the method claim and base unit claim corresponding to 
claim 1 and therefore also lack an inventive step (Article 33(3) PCT). 

4. The dependent claims do not contain any additional features which in combination 
with the features of any claim to which they refer, would satisfy the requirement of 
inventive step for the following reasons: 

claims 2, 3, 5, 1 1, 12, 14, 20 and 21, 23 add further features (data buffers, a 
• RAM for storing the system configuration, a control unit) which do not appear to 
add any inventive characteristic to claims 1,10 and 19; 

claims 4, 13, 22 merely relate to the feature of comprising, among others, 
voicemail, conference calls services that are standard telephone services and do 
not appear to add any inventive characteristic to claims 1,10 and 19; 
claims 6, 15, 24 do not add any clear inventive feature to the independent 
claims (establishing which is a main line and a rollover line); 
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claims 7 and 16 merely specify a radio transmission access (TDMA) which is 
generally known in the art and also shown in D2 (cf. e.g. Figs. 1 and 2). Since no 
surprising effect can be seen in selecting a TDMA radio interface, the TDMA is 
merely one of several design- possibilities from which the skilled person would 
select, in accordance with circumstances, without the exercise of inventive skill. 
Thus, the subject-matter of claims 7 and 16 does not involve an inventive step and 
does not satisfy the criterion set forth in Article 33(3) PCT; 

claims 8 and 17 merely add the feature of the computer being connected via 
an external port to provide generic additional features to the system which is 
known from D1. The additional feature of the port having a bandwidth sufficient to 
support the provided features appears to be an obvious design choice for the 
skilled person when faced with the problem of providing a given feature through a 
communication channel such as the aforementioned port. Therefore, the subject- 
matter of claims 8 and 17 does not involve an inventive step and does not satisfy 
the criterion set forth in Article 33(3) PCT; 

claims 9, 18 and 25 merely add the feature of a second computer interface for 
interfacing with a second system which appears to fall within the teaching of 
document D1 and D4 and therefore the solution proposed in claims 9, 18 and 25 
of the present application cannot be considered as involving an inventive step 
(Article 33(3) PCT). 

Re Item VI 

Certain documents cited 

Certain published documents {Rule 70.10) 
Application No 

Patent No Publication date 
(day/month/year) Filing date 

(day/month-Vear) Priority date (valid claim) 

(day/month^ear) 

WO-A-9839941 11,09.1998 04,03.1998 06.03.97 

The International Patent Application WO-A-9839941 (D3) published on the 11. 09. 1998. 
claims the priority date of 06.03.97. 

Its content \s therefore considered relevant regarding novelty since it discloses (cf. e.g. 



Form PCT/Separate Sheet/409 (Sheet 3) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No, PCT/US98/1 8088 

EXAMINATION REPORT - SEPARATE SHEET 



D3, Fig. 1): a wireless telephone systenn. multiple handsets (15). a base unit (20) 
connmunicating with each handset over an RF channel, an interface (25) for interfacing 
with an external computer (40), said interface comprising a processor (cf. e.g. Fig. 2, 
70) for selectively combining and routing telephone calls (cf. e.g. page 1, line 27). 
wherein the computer can communicate with the processor to change the system 
configuration (cf. e.g. page 2, lines 21-24) and no clear difference compared to the 
subject-matter of the current application can be found. 



Re Item VIII 

Certain observations on the international application 

1. Although the description appears to refer to the wording "combining" with 

reference to teleconference services, the same wording could also be interpreted 
as the operation performed at the base unit before transmitting the signals of the 
plurality of channels from a single antenna which is a known feature of a base 
station for a cellular telephone system. 
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However, it may be difficult to set up such systems, and to control or access the data u-ithin 
The system. For example, it may be difilculc, cumbersome, or impossible to set up or change call 
routing as desired. This can be especially irue in wireless ptone systems that do not include 
sophisticated user interface and user-programmabiliry. and associated peripherals, processors, 
architecture, and the like. See, e.g., European Pat. App. No. EP-A-O 399 61 1 (Philips Elec-jonics 
UK Limited), published 28. 1 1 .90, for an exemplary wireless phone system. Such wireless system 
typically do not contains such features as they are often designed to be relativsiy inexpensive. These 
limitations can impair the utility of wireless telephone systems. 

Patent Abstracts of Japan, vol. 098, no. 002, 30 January 1998 & JP 09 2S4380 A (Sony 
Corp.), 51 October 19979, discloses a telephone terminal, information service device, destination 
information registration system, and destination information registration method in which a portable 
telephone sends an acquired telephone number to a base unit, and the base imit seads the received 
telephone number to a personal computer via a communication interface. European Pat. App. No. 
EP-A-O 399 611 (Philips Electronics UK Limited), published 28. 1 1 .90. discloses a communications 
system for data transmission over a time-division duplex frequency chaimel. 



SUMMARY 

A wireless telephone system comprises one or more wireless handsets and a base imit Each 
handset has a handset transceiver. The base unit has a base transceiver for communicating over an 
RF chaiuiel with each handset via its handset transceiver. The base transceiver also includes an 
interface for interfacing with an external con^uter, wherein the computer, when interfaced with the 
base unit via the interface, can control the operation of the wireless telephone system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of TDMA multi-line wireless telephone system, in accordance with 
an embodiment of the present invention; 

Fig. 2 is a schematic representation of the architecture of the base station of the system of 
Fig. 1, in accordance with an embodiment of the present invention; and 
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Fig. 3 is a flow diagram illustrating the data flow of a :elcphor.e call co.^biner operation 
.mplemenced by the base station of the system of Fig. 1. in accordance with an ernboditnent of th- 
present invention. 
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channel torn the handsets, to save bandwidch. and thus must be decompressed before being applied 
to combiner 230. The compressed data may be, for example, in adaptive differencial pulse code 
moduladon i.^JDPCM) format. Thus, for example, an RF signal is received by receiver 121 from a 
handset, to provide an ADPCM signal, and then decompressed by codec 231, to provide a linear 
PCM signal. A second signal may be provided, also in compressed fotm (e.g.. to save memory), by 
processor 250 (or from a processor of PC 140), to the decompression of codec 23 1 via MUX 301 . 
This may be a signal retrieved from memory, that is to be combined with the handset audio signal, 
or another handset signal that after being processed by processor 250. Combiner 230 can then 
combine two or more of the signals from the handset, from processor 250, or from an external 
telephone Ikie (POTS A'T) line, via codec 210). The combined or merged signal is then transmitted 
our to the appropriate recipients. Alternatively, all audio signals could be transmitted via interface 
254 to PC 140, for combining, or for compression and decompression. 

One skilled in the art will recognize that the wireless system described above according to 
the principles of the invention may be a cellular system where base unit 110 represents a base station 
serving one of the cells Ln a cellular telephone net\^'ork. 
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CLAIMS 

1. A wireless telephone syscem (100), comprising: 

Ca) 3 plurality of wireless handsets (120). each handset (120,j comprising a handset 
transceiver (121. 122); and 

(b) a base unit (1 10) comprising a base transceiver (111,112) for coramumcating over an RF 
channel with each handset via us handset transceiver; and an interface (130) for 
intenacing with an external computer (140). characterized in that said interface 
comprising: a processor (250). and a phone caU linear combiner (230) for seieciiveiy 
combining and routing telephone calls in the s^'stem under the control of the 
processor in accordance with a system configuration, wherein the computer, when 
interfaced with the base unit via the interface, can communicate with the processor 
to change the system configuration. 

2. The system of claim 1, wherein said interfece further comprises a first voice data buffer 
(241 ) for receiving voice signals from the processor (250) to be sent to the combiner (230) and a 
second voice data buffer (242) for receiv-ing voice signals from the combiner (230) to be sent to the 
processor (250). 

3. The system of claim 1, wherein said interfece further comprises a control unit (243) for 
controlling the combiner (230) under the control of the processor (250). 

4. The system of claim I , wherein the selecrive combining and routing of telephone calls by 
combiner (230) under the control of the processor (250) comprises at least one of: routing calls from 
external phone lines (115) to selected handsets (120) or to voice buffers (241, 242) coupled to the 
processor (250); connecting selected handsets (120) to the processor (250) to retrieve voicemail 
stored in a RAM (251) of the interface; and merging multiple handsets (120) and/or phone lines 
(I !5) to provide conference calls. 
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5. The system of claim 1, wherein said interface (130) farther comprises a R.A.M (251) for 
storing system configuration data received from the external computer (140). 

6. The system of claim 1, wherein a given system coailguration provided via said external 
computer (140) further specifies at least one of: which external phone line (1 15) is a main line and 
which are rollover lines; the extension numbers of each of the handsets (120); which handset (120) 
is in secretary mode; and which handsets (120) are added or deleted from the telephone system 
(100). 



7. The system of claim I. wherein the base transceiver establishes a time-division multiple 
access (TDMA) link over said Rf channel with each handset via the handset transceiver in 
accordance with a TDMA time slot structure allocatLng exclusive audio packet time sloB to each 
handset. 



8. The system of claim 1, wherein the computer (140) further provides one or mora features 
TO the system (100), the system further comprising an external port (254) coupled to interface ( 1 30), 
the external pon and the interface having a bandwidth sufficient to support the provided features. 

9. The system of claim 1, funhsr comprising a second interface for interfecing with a second 
wireless telephone system, under the control of the external computer (140) to e^jand overall system 
size. 



10. In a base unit (110) of a wireless telephone system (100) having the base unit and a 
plurality of wireless handsets ( 1 20), the base unit comprising a base transceiver (111, 112), each 
handset (120,) comprising a handset transceiver (121, 122), a method comprising the steps of: 

(a) communicating over an RF channel with each handset via the base transceiver and the 

handset transceiver; 

(b) interfecing with an external computer (140) via an interfece (1 30) of the base unit; and 

(c) controlling, with a processor (250), a phone call linear combLner (230) of the interface; 
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(d) sele-crively combining and routmg telephone calls in the systeni, with the combiner (230), 

under the control of the processor (250) in accordance wich a system configuration ; 
and 

(e) communicaiing, with the computer (]40). with the processor (250) when interfaced with 

the base unit via the interface to change the system configuration. 

1 1- The method of claim 10, wherein said interface further comprises a first voice data 
buffer (241) for receiving voice signals from the processor (250) to be sent to the combiner (230) 
and a second voice data buffer (242) for receiving voice signals from the combiner (230) to be sent 
to the processor (250). 



12. The method of claim 10, wherein said interface flinher comprises a control unit (243) 
for controlling the combiner (230) under the control of the processor (250). 

13. The memod of claim 10, wherein the selective combining and routing of telephone calls 
by combiner (230) under the control of the processor (250) comprises at least one of: routing calls 
from external phone lines (1 15) to selected handsets (120) or to voice buffers (241, 242) coupled to 
the processor (250); connecting selected handsets (120) to the processor (250) to retrieve voicemail 
stored in a RAM (251) of the interface; and merging multiple handsets (120) and/or phone lines 
(1 15) to provide conference calls. 

14. The method of claim 10, wherein said interface (130) further comprises a RAM (251) 
for storing system configuracion data received from the external computer (140). 

15. The method of claim 10, wherein a given system configuration provided via said 
external computer (140) further specifies at least one of: which external phone line (1 15) is a main 
line and which are rollover lines; the extension numbers of each of the handsets (120); wbich handset 
(120) is in secretary mode; and which handsets (120) are added or deleted from the telephone system 
(100). 
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16. The method of claim 10, wherein step (a) compnses the step of estabUshing, wi-ii the 
base transceiver, a TDMA link over the RF channel with each handsec via &e handset transceiver 
in accordance with a TDMA time slot structure allocating exclusive audio packet time slots to each 
handset. 



17. The method of claim 10, wherein step (c) further comprises the step of providing one 
or more features to the system, the system further comprising an external pon coupled lo interface. 
The external pon and the interface having a bandwid:h sufficient to support the provided features. 

18. The method of claim LO, comprising the further step of interfacing with a second 
wireless telephone system via a second interface, under the control of the computer (140), to increase 
the si2e of the system (100). 



19. A base unit (110) of a wireless telephone system (100) comprising the base unit and a 
plurality of wireless handsets (120), each handset (120i) comprising a handset transceiver (12 1, 122), 
the base unit (1 10) comprising: 

(a) abase transceiver (1 1 1, 1 12) for communicating over an RF channel with each handset 

via its handset transceiver; and 

(b) an interface (130) for interfacing with an external computer (140), characterized in that 

said interface comprising: a processor (250), and a phone call linear combiner (230) 
for selectively combining and routing telephone calls in the system under the control 
of the processor in accordance with a system configuration, wherein the computer, 
when interfaced with the base unit via the interface, can communicate with the 
processor to change the system configuration. 



20. The base unit of claim 19, wherein said interface further comprises a first voice data 
buffer (241) for receiving voice signals H-om the processor (250) to be sent to die combiner (230) 
and a second voice data buffer (242) for receiving voice signals from the combiner (230) to be sent 
to the processor (250). 
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2 1 . The base unit of claim 20, wherein said interface funher comprises a control unit (243) 
for controlling the combiner (230) under the control of the processor (250). 

22. Tne base unit of claim 20, wherein the selective combining and routing telephone calls 
by combiner (230) under the conn-oi of the processor (250) comprises at least one of: routing calls 
from external phone lines (115) to selected handsets (120) or to voice buffers (241, 242) coupled to 
the processor (250): connecting selected handsets (120) to the processor (250) to retrieve voiceinail 
stored in a RAM (25 1) of the interface; and merging multiple handsets (120) and/or phone lines 
(115) to provide conference calls. 

23. The base unit of claim 20. wherein said interface (130) further comprises a RAM (251) 
for storing system configuration data received from the external computer (140). 

24. The base unit of claim 20, wherein a given system configuration provided via said 
external computer (140) funher specifies at least one of: which external phone line (1 15) is a main 
une and which are rollover lines; the extension numbers of each of the handsets (120); which handset 
(120) is in secretary mode; and which handsets (1 20) are added or deleted from fee telephone system 
(100). 

25. The base unit of claim 20, further comprising a second interfece for interfacing with a 
second wireless telephone system, under the control of die computer (140). to expand overall system 
size. 
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However, it may be difficult to set up such systems, and to 
control or access the data within the system. For example, it may be 
difficult, cumbersome, or impossible to set up or change call routine 
as desired. This can be especially true in wireless phone systems that 
do not include sophisticated user interface and user-programmability , 



and associated peripherals, processors, architecture, and the like. 
Such wireless system typically do not contains such features as thev 
are often designed to be relatively inexpensive. These limitations can 
impair the utility of wireless telephone systems. 



A wireless telephone system comprises one or more wireless 
handsets and a base unit. Each handset has a handset transceiver. 
The base unit has a base transceiver for communicating over an RF 
15 channel with each handset via its handset transceiver. The base 
transceiver also includes an interface for interfacing with an external 
computer, wherein the computer, when interfaced with the base unit 
via the interface, can control the operation of the wireless telephone 
system 



Fig. 1 is a block diagram of TDMA multi-line wireless telephone 
system, in accordance with an embodiment of the present invention; 

Fig. 2 is a schematic representation of the architecture of the 
base station of the system of Fig. 1, in accordance with an 
25 embodiment of the present invention; and 

Fig. 3 is a flow diagram illustrating the data flow of a telephone 
call combiner operation implemented by the base station of the 
system of Fig. 1, in accordance with an embodiment of the present 
invention. 
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linear PCM data. Data is received in compressed format over the RF 
channel from the handsets, to save bandwidth, and thus must be 
decompressed before being applied to combiner 230. The compressed 
data may be, for example, in adaptive differential pulse code 
5 modulation (ADPCM) format. Thus, for example, an RF signal is 
received by receiver 121 from a handset, to provide an ADPCM signal, 
and then decompressed by codec 231, to provide a linear PCM signal. 
A second signal may be provided, also in compressed form (e.g., to 
save memory), by processor 250 (or from a processor of PC 140), to 

10 the decompression of codec 231 via MUX 301. This may be a signal 
retrieved from memory, that is to be combined with the handset 
audio signal, or another handset signal that after being processed by 
processor 250. Combiner 230 can then combine two or more of the 
signals from the handset, from processor 250, or from an external 

15 telephone line (POTS A/D line, via codec 210). The combined or 
merged signal is then transmitted out to the appropriate recipients. 
Alternatively, all audio signals could be transmitted via interface 254 
to PC 140, for combining, or for compression and decompression. 



2 0 described above according to the principles of the invention may be a 
cellular system where base unit 110 represents a base station serving 
one of the cells in a cellular telephone network. 

It will be understood that various changes in the details, 
materials, and arrangements of the parts which have been described 

25 and illustrated above in order to explain the nature of this invention 
may be made by those skilled in the art without departing from the 
principle and scope of the invention as recited in the following claims. 



One skilled in the art will recognize that the wireless system 
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CLAIMS 

1. A wireless telephone system, comprising: 

(a) one or more wireless handsets, each handset comprising a 

handset transceiver; and 

(b) a base unit comprising a base transceiver for communicating 

over an RF channel with each handset via its handset 
transceiver; and an interface for interfacing with an 
external computer, wherein the computer. when 
interfaced with the base unit via the interface, can control 
an operation of the wireless telephorfe system. 

2. The system of claim 1, wherein the one or more wireless 
handsets comprises a plurality of wireless handsets. 

3. The system of claim 2, wherein the base transceiver 
establishes a time-division multiple access (TDMA) link over said RF 
channel with each handset via the handset transceiver in accordance 
with a TDMA epoch allocating exclusive audio packet time slots to 
each handset. 

4. The system of claim 1, wherein the operation of the system 
by the computer includes accessing features and data flows of the 
system via the interface. 

5. The system of claim 1, wherein the computer provides one or 
more features to the system, the system further comprising an 
external port coupled to interface, the external port and the interface 
having a bandwidth sufficient to support the provided features. 
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6. The system of claim 1, further comprising a second interface 
for interfacing with a second wireless telephone system. 



5 7. The system of claim L wherein the computer. when 

interfaced with the base unit via the interface, provides one or more 
of the following features to the system: setting up an initial telephone 
system configuration; storing a current set up configuration locally; 
recording data from selected data flows within the system; selectively 

10 routing and combining telephone calls and lines of the system; 
providing voice mail functions; providing conference calling functions; 
performing locally data compression or decompression for telephone 
system data; providing a hardware assist with a local computer 
processor to a base unit processor of the base unit; and providing for 

15 caller ID-based call routing and screening. 



8. In a base unit of a wireless telephone system having the 
base unit and one or more wireless handsets, the base unit comprising 
a base transceiver, each handset comprising a handset transceiver, a 

20 method comprising the steps of: 

(a) communicating over an RF channel with each handset via the 

base transceiver and the handset transceiver; 

(b) interfacing with an external computer via an interface of the 

base unit; and 

25 (c) controlling, with the interfaced external computer, an 

operation of the wireless telephone system. 

9. The method of claim 8, wherein the one or more wireless 
handsets comprises a plurality of wireless handsets. 
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10. The method of claim 9, wherein step (a) comprises the step 
of establishing, with the base transceiver, a TDMA link over the RF 
channel with each handset via the handset transceiver in accordance 
with a TDMA epoch allocating exclusive audio packet time slots to 
each handset. 

11. The method of claim 8, wherein step (c) comprises the step 
of accessing features and data flows of the system via the interface. 

12. The method of claim 8, wherein step (c) comprises the step 
of providing one or more features to the system, the system further 
comprising an external port coupled to interface, the external port 
and the interface having a bandwidth sufficient to support the 
provided features. 

13. The method of claim 8, comprising the further step of 
interfacing with a second wireless telephone system via a second 
interface, under the control of the computer, to increase the size of 
the system. 



10 
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14. The method of claim 8. wherein step (c) comprises the step 
providing one or more of the following features to the system: seiiine 
up an initial telephone system configuration; storing a current set up 
configuration locally; recording data from selected data flows within 
the system; selectively routing and combining telephone calls and 
lines of the system; providing voice mail functions; providing 
conference calling functions; performing locally data compression or 
decompression for telephone system data; providing a hardware 
assist with a local computer processor to a base unit processor of the 
base unit; and providing for caller ID-based call routing and 
screening. 



15. A base unit of a wireless telephone system comprising the 
15 base unit and one or more wireless handsets, each handset comprising 
a handset transceiver, the base unit comprising: 

(a) a base transceiver for communicating over an RP channel 

with each handset via its handset transceiver; and 

(b) an interface for interfacing with an external computer, 
20 wherein the computer, when interfaced with the base unit 

via the interface, can control an operation of the base unit. 
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16. The base unit of claim 15. wherein: 

the one or more wireless handsets comprises a pluralitv of 
wireless handsets; and 

the base transceiver establishes a time-division multiple access 
(TDMA) link over a shared RF channel with each handset 
via the handset transceiver in accordance with a TDMA 
epoch allocating exclusive audio packet time slots to each 
handset. 

17. The base unit of claim 15, wherein the operation of the base 
unit by the computer includes accessing features and data flows of 
the base unit via the interface. 

18. The base unit of claim 15, wherein the computer provides 
one or more features to the base unit, the base unit further 
comprising an external port coupled to interface, the external port 
and the interface having a bandwidth sufficient to support the 
provided features. 

19. The base unit of claim 15, further comprising a second 
interface for interfacing with a second wireless telephone system, 
under the control of the computer. 
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20. The base unii of claim 15, wherein the computer, when 
interfaced with the base unit via the interface, provides one or more 
of the following features to the base unit: setting up an initial 
telephone system configuration: storing a current set up configuration 
locally; recording data from selected data flows within the base unit: 
selectively routing and combining telephone calls and lines of the 
system: providing voice mail functions: providing conference calline 
functions; performing locally data compression or decompression for 
telephone system data; providing a hardware assist with a local 
computer processor to a base unit processor of the base unit: and 
providing for caller ID-based call routing and screening. 



Il^^") NATIONAL SEARCH REPORT 



ternational Application No 

PCT/US 98/18088 



A. CI-ASSIFICATION OF SUBJECT MATTER 

IPC 6 H04B7/26 H04M1/72 



According to Intemattonat Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classfficatjon system followed by classification symbols) 

IPC 6 H04B H04M 



Documentation searched other than minimum documentation to the e)rtent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


E 


WO 98 39941 A (ERICSSON GE MOBILE INC) 


1-20 




11 September 1998 






see abstract 






see page 1, line 1 - page 3, line 7 






see page 4, 1 ine 16 - line 32 






see claims 1,2; figures 1,2 




X 


PATENT ABSTRACTS OF JAPAN 


1,2,4,5, 




vol, 098, no, 002, 30 January 1998 


7-9,11, 




& JP 09 284380 A (SONY CORP), 


12,14, 




31 October 1997 


15,17, 






18,20 


Y 


see abstract 


3,10,16 


Y 


EP 0 399 611 A (PHILIPS ELECTRONICS UK LTD 


3, 10, 16 




;PHILIPS NV (ND) 28 November 1990 




see abstract 






see cl aim 1 ; figures 1 , 2 






-/-- 





HI 



Further documents are listed in the continuation of box C. 



[X I Patent family members are listed in annex. 



* Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



'T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theor/ underiying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance: the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 

13 January 1999 


Date of mailing of the international search report 

20/01/1999 


Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswiik 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax; (+31-70) 34O-3016 


Authorized officer 

Lazaridis, P 



Fofm POT/IS A/2 10 (second sheet) <JuJy 1 992) 



page 1 of 2 



NATIONAL SEARCH REPORT 



f 



iternational Application No 

PCT/US 98/18088 



C.(Continuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ** Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 0 593 118 A (KONINKL PHILIPS 
ELECTRONICS NV) 20 April 1994 
see abstract 

see column 2, line 17 - line 22 
see column 3, line 1 - line 8 
see claim 5; figures 1,4 



1,2,8,9, 
15 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



page 2 of 2 



Ihj^pNATIONAL SEARCH REPORT 

Information on patent family members 



iternational Application No 

PCT/US 98/18088 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


WO 9839941 


A 


1 1 no 1 nno 


AU 


6540498 


A 


22-09-1998 


EP 0399611 


A 


OQ 11 1 non 

CO- 1 1— lyyu 


GB 


2232326 


A 


05-12-1990 








DE 


69025353 


D 


28-03-1996 








DE 


69025353 


T 


19-09-1996 








JP 


3050926 


A 


05-03-1991 








US 


5200956 


A 


06-04-1993 



EP 0593118 A 20-04-1994 JP 6209281 A 26-07-1994 

SG 44867 A 19-12-1997 

US 5528667 A 18-06-1996 



Form PCT/ISA/210 (patent farrnly annex) (July 1 992) 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
H04B 7/26, H04M 1/72 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 99/31826 

24 June 1999 (24.06.99) 



(21) International Application Number: PCT/US98/ 18088 

(22) International Filing Date: 1 September 1998 (01.09.98) 



(30) Priority Data: 

60/069,568 



12 December 1997 (12.12.97) US 



(71) Applicant (for all designated States except US): THOMSON 

CONSUMER ELECTRONICS, INC. [US/US]; 10330 North 
Meridian Street, Indianapolis, IN 46290-1024 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): KNUTSON . Paul, 
Gothaid [USAJS]; 148 South Emeison Avenue, Indianapo- 
lis, IN 46219 (US). RAMA.SWAMY. Kumar [INAJS]; 
9417 College Drive #B, Indianapolis, IN 46240 (US). 
SEEEELDI, David, Frederick [US/US]; 501 Henry Street, 
Lebanon, IN 46052 (US). STEPHENSON. Harry, Victor 
[US/US]; 1201 Clay Spring Road, Carmel, IN 46032 
(US). PPTF.RSON. H ric. Cart [US/US]; 8833 Saville Road, 
Noblesville. IN 46060 (US). 

(74) Agents: ITIIPOLI, Joseph, S. et al.; GE & RCA Licensing 
Management Operation, Inc., P.O. Box 5312. Princeton, NJ 
08540 (US). 



(81) Designated States: AL. AM. AT, AU. AZ, BA, BB, BG, BR, 
BY. CA, CH, CN, CU, CZ, DE, DK, EE, ES. FI, GB, GE, 
GH, GM, HR, HU, ID, IL, IS, JP, KE, KG, KP. KR. KZ. 
LC. LK. LR. LS, LT. LU, LV, MD, MG, MK, MN, MW. 
MX. NO, NZ, PL, PT, RO, RU, SD. SE, SG. SI. SK. SL. 
TJ. TM. TR. TT, UA, UG, US, UZ, VN. YU, ZW, ARIPO 
patent (GH, GM, KE, LS, MW, SD. SZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH. CY, DE. DK. ES. FI. FR, GB, GR, 
IE, IT. LU. MC, NL. PT, SE). OAPI patent (BF. BJ. CF. 
CG. CI. CM. GA. GN, GW. ML. MR. NE. SN, TD. TG). 



Published 

With international search report. 



(54) TiUe: MULTI-LINE WIRELESS TELEPHONE SYSTEM COMPUTER INTERFACE 



PHONE 
LINE 



LINE1 r ^Qp 



CODEC & 
INTERFACE 



PHONE 
LINE 



LINEn 



CODEC & 
INTERFACE 



210n 
241^ 



r 



230 



HANDSET 1 



121 



PHONE 
CALL 
LINEAR 
COMBINER 



r 



254 



VOICE DATA 
BUFFER 



CODEC & 
INTERFACE 



♦ > HAND^n/ -23lN 



CODEC & 
INTERFACE 



E}CTERNAL. 
PORT 



EXTERNAL 
INTERFACE 



253- 



CALLERID 
INTERFACE 



VOICE 
BUF 


DATA 
FER 


242 


CONTROL 
' z ' 



CORDLESS 

TDMA 
TRANSCEIVER 



243 



PROCESSOR 



252 , — m 

H ROM 



CONTROL DATA 



RF 

' CHANNa 
TO HANDSETS 



201 



122 



-^250 

4 ► 



. 251 
I RAM \ ^ 



PERIPHfflALS: 
KEYPAD. 
DISPLAY, 
DTMF. 
LIGHTS. ETC. 



255 



(57) Abstract 



A wireless telephone system has one or more wireless handsets and a base unit. Each handset has a handset transceiver. The base 
unit has a base transceiver for communicating over an RF channel with each handset via its handset transceiver. The base transceiver also 
includes an interface for interfacing wifli an external computer, wherein the computer, when interfaced with the base unit via the interface, 
can control the operation of the wireless telephone system. 




FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TO 


Chad 


BA 


Bosnia and Hei^govina 


GE 


Geoi^ia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 
Builcina Faso 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


EG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarm 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cdte d*lvoirc 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






ON 


China 


KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







wo 99/31826 



PCT/US98/18088 



Multi-line Wireless Telephone System Computer Interface 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to multi-line wireless telephone 
systems and, in particular, to interfacing between a computer and a 
time-division multiplexed (TDM) wireless telephone system. 
Description of the Related Art 

The use of telephones and telephone systems, including wireless 
telephone systems, is widespread. In wireless telephone systems, a 
wireless (cordless) telephone handset unit communicates via either 
analog or digital modulated radio frequency (RF) signals with a base 
unit, which is typically connected via one or more standard telephone 
lines to an external telephone network. In this manner, a user may 
employ the wireless handset to engage in a telephone call with 
another, external, user through the base unit and the telephone 
network. 

Multi-line wireless telephone systems are in use in various 
situations, such as businesses with many telephone users. Such 
systems employ a handset that communicates with up to N handsets 
simultaneously, typically with digital communications schemes, such 
as a spread-spectrum, time division multiple access (TDMA). In a 
TDMA system, a single RF channel is used, and each handset transmits 
and receives data during a dedicated time slice or slot within an 
overall cycle or epoch. It is desirable to provide various features, 
such as private branch exchange (PBX) features and capabilities, in a 
multi-line wireless telephone system. 
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However, it may be difficult to set up such systems, and to 
control or access the data within the system. For example, it may b e 
difficult, cumbersome, or impossible to set up or change call routing 
as desired. This can be especially true in wireless phone systems that 
5 do not include sophisticated user interface and user-programmability, 
and associated peripherals, processors, architecture, and the like. 
Such wireless system typically do not contains such features as they 
are often designed to be relatively inexpensive. These limitations can 
impair the utility of wireless telephone systems. 



A wireless telephone system comprises one or more wireless 
handsets and a base unit. Each handset has a handset transceiver. 
The base unit has a base transceiver for communicating over an RF 
15 channel with each handset via its handset transceiver. The base 
transceiver also includes an interface for interfacing with an external 
computer, wherein the computer, when interfaced with the base unit 
via the interface, can control the operation of the wireless telephone 
system 



Fig. 1 is a block diagram of TDMA multi-line wireless telephone 
system, in accordance with an embodiment of the present invention; 

Fig. 2 is a schematic representation of the architecture of the 
base station of the system of Fig. 1, in accordance with an 
25 embodiment of the present invention; and 

Fig. 3 is a flow diagram illustrating the data flow of a telephone 
call combiner operation implemented by the base station of the 
system of Fig. 1, in accordance with an embodiment of the present 
invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring now to Fig. 1, there is shown a block diagram of 
spread spectrum TDMA multi-line digital wireless telephone system 
100, in accordance with an embodiment of the present invention. 
TDMA system 100 comprises a base unit 110, which has receiver and 
transmitter units 112 and 111, respectively, and is coupled to 
external telephone network 116 via telephone line(s) 115. Base unit 
110 also comprises interface 130, for providing interfacing between 
base unit 110 and an external computer such as personal computer 
(PC) 140. 

System 100 also comprises N wireless handsets 120i, I2O2, 
. . . 120j^. Each has a transmitter and receiver unit (transceiver), 
such as transmitter 121 and receiver 122 of handset 120,. In one 
embodiment, receiver unit 112 comprises N logical receivers, and 
transmitter unit 111 comprises N logical transmitters, so that receiver 
and transmitter units 112 and 111 provide N logical transceiver units, 
one for each of N wireless handsets. At any given time, M handsets (0 
< M < N) are operating or "off hook" (i.e., in the process of conducting 

a telephone call). 

The telephone system provided by system 100 preferably 
operates in the 900 MHz unlicensed band, and preferably provides 
features like that of a small PBX, in conjunction with PC 140. In one 
embodiment, system 100 employs a combination of time division 
multiplexing (TDM), such as TDMA, and frequency band selection, to 
overcome interfering sources and to maintain reliable links between 
the base unit and the handsets. In a digital TDMA scheme, each 
handset only transmits or receives data during its own "time slice" or 
slot allocated uniquely to it in the TDMA epoch. System 100 thus 
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4 

provides a wireless TDM network between the base station 110 and 
each handset 120^ (1 < i < N). 

As explained above, it may be difficult to set up such telephone 
systems, and to control or access the data within the system. For 
example, it may be prohibitively expensive to provide programmable 
configuration abilities into a base unit, or to provide an extensive set 
of input and output devices beyond the simple numeric keypads of 
the handsets and base unit. The present invention provides an 
interface to allow a telephone system, such as the telephone system 
comprising base unit 110 and handsets 120^, to be coupled to an 
external computer, such as PC 140, to facilitate control and use of the 
telephone system. PC 140 itself is a sophisticated programmable 
device with adequate input and output devices (e.g., keyboard and 
mouse, monitor) to allow a user to have a great amount of control 
over the operations of telephone system 100. 

For example, by using PC 140, the user may more easily set up, 
operate, and control telephone system 100, record data from selected 
data flows within system 100, route and selectively combine 
telephone calls and lines, provide various functions such as voice mail 
(including storage of voice mail messages and caller ID data), 
conference calling, caller ID functions and caller ID-based call routing 
and screening, data computational-intensive operations, such as audio 
or other data compression or decompression, and the like, as 
described in further detail below with reference to Figs. 2 and 3. In 
general, the ability of external PC 140 to set up, operate, and control 
telephone system 100, and to provide the various features and 
functions described herein, may be referred to as controlling the 
operation of the wireless telephone system. 
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In the present invention, the duty to perform certain tasks (e.g., 
non-real time tasks such as voice mail message storage) is shifted into 
PC 140 for storage efficiency and to minimize the memory and 
hardware requirements in telephone system 100. Embedding the 
various applications performable by PC 140 via interface 130 in base 
unit 110 would require memory, protocol, and other resources that 
may be too complex or expensive for a mere telephone system, as 
such systems are often designed to be relatively inexpensive. The 
present invention allows a relatively inexpensive digital wireless 
telephone system to be employed, having only the interface specified 
herein but not having all of the additional features, components, and 
functionality necessary to allow for user control of the operation of 
the telephone system, by providing these features from a PC coupled 
to the telephone system via the interface, and running relatively 
inexpensive software applications to provide these capabilities. 

Referring now to Fig. 2, there is shown a schematic 
representation of the interface architecture 200 of the interface 13 0 
of base station 110 of the telephone system of Fig. 1, in accordance 
with an embodiment of the present invention. Interface architecture 
200 allows interfacing between PC 140 and base unit 110, to provide 
a plurality of useful functions and features, described in further detail 
below. Architecture 200 comprises transceiver 201 (which comprises 
transmitter 121 and receiver 122); codec & interfaces 231 1-231^, one 
for each of handsets 120,-1 20^; phone call linear combiner 230, codec 
& interfaces 210,-210^, each coupled to and for one of N external 
phone lines; voice data buffers 241, 242; control unit 243; embedded 
computer processor 250; ROM 252; RAM 251; peripherals 255, such as 
keypad, display, DTMF (dual tone multi-frequency) keys (i.e., keys 0- 
9, # and *, the symbols used in dialing), lights, and the like; caller ID 
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interface 253; and external interface 254, which is coupled to an 
external computer port for coupling to PC 140. External interface 2 54 
may be a standard port such as a RS-232, ethernet, or universal serial 
bus-compatible interface, sufficient to provide a computer interface 



Codec & interfaces 231|-231n convert linear PCM (pulse code 
modulated) signals from combiner 230 into compressed format for 
transmission by transmitter 121 of transceiver 201, and convert 
compressed signals received from receiver 122 of transceiver 20 1 
10 back into linear PCM signals to feed to combiner 230. Transceiver 
201 takes compressed audio data from codecs 231 encodes this data 
for protection against RF channel errors, buffers the data until the 
appropriate time slot for the handset for which the data is destined, 
and transmits the data, with transmitter 121, at the time slot. 
15 Transceiver 201 also receives data from handsets during their 
respective time slots, decodes channel coding for this data, and 
transmits compressed data to codecs 231 for decompression. 

Phone call linear combiner 230 performs functions such as: 
routing calls from external phone lines to handsets or to processor 
20 250; providing intercom functions; connecting handsets to the 
processor to retrieve voicemail; and merging multiple handsets 
and/or phone lines to make conference calls. Codec & interfaces 210i- 
21 On convert analog POTS (plain old telephone service) signal to 
digital, and may contain a line echo cancellation function. Voice data 
25 buffer 241 allows the processor 250 to send voice signals to combiner 
230, which may then be routed to one or more handsets, as in the 
case of voice mail messages. In a multi-handset system such as 
system 100, multiple messages for several handsets can be conveyed 
from processor 250 to combiner 230 via buffer 241. Thus, for 



5 



port. 
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example, voice mail messages can be retrieved from RAM 251 or from 
an external storage device associated with PC 140 via external 
interface 254. Similarly, voice data buffer 242 allows processor 25 0 
to receive voice signals from combiner 230, such as receiving a 
5 message from a phone line and recording it. The recording may be 
stored in RAM 251, or transmitted across external interface 254 to an 
external storage device associated with PC 140. Control unit 24 3 
controls combiner 230 and is used to set up combiner 230 to connect 
calls from phone lines to specified handsets or voice buffers 241, 242. 

10 Embedded computer processor 250 controls system 100, such as 

transfers of data between interface and RAM 251, and the like. ROM 
252 stores the program for processor 250 and all factory setups. 
RAM 251 stores operating information, temporary variables, and user 
configurations, and buffers data. RAM 251 may be backed up by a 

15 battery. Peripherals 255 handle I/O from base unit 110. For 
example, peripherals 255 indicate activity to the user (e.g., which 
lines are in use may be indicated by LEDs), and allow the user to set 
up the base unit 110 by using the base keypad/display functions of 
peripherals 255. Caller ID interface 253 may be implemented as an 

20 interface to external caller ID modem ICs, or can be an internal 
modem in hardware or software. Caller ID interface 253 interprets 
the signals from the call office indicating who originated the call, and 
makes this information available to processor 250 for indicating on a 
display of the handset or base, and/or logging in memory 251 or in PC 

25 140 using interface 254. This allows important numbers to be given 
priority, for example ringing all handsets for high-priority incoming 
calls, instead of transferring to voice mail if there is no answer on a 
given handset. External interface 254 allows processor 250 to 
exchange data with an external computer such as PC 140. 
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Interface 130 in Fig. 1 is physically represented by external 
interface 254 of architecture 200, with software support by processor 
250 and other functional support provided by the functional elements 
of architecture 200. Interface 130 thus provides a means for passing 
5 variouis types of data to and from PC 140 via the external computer 
port and, in particular, provides a means for allowing PC 140 to 
control and access internal data flows and other aspects of phone 
system 100. For example, some applications running on PC 140 may 
be designed to do something with data provided by telephone system 

10 100, such as a voice mail application that can store messages on a 
storage device of the PC. Such applications need to be able to retrieve 
from and transmit to system 100 selected audio data. When such an 
application requires audio data, it needs to be able to read audio data 
from voice data buffers 241, 242, into the phone call linear combiner 

15 230, and sum data into the ports of the phone call linear combiner 
230, which combines and mixes calls. On the other hand, non-audio 
data transactions, such as those dealing with caller ID messages 
received from external phone lines, and configuration data used to 
configure or set up system 100, would not require voice data buffers 

20 241, 242. 

Embedded processor 250, in one embodiment, is sufficiently 
powerful to be able to move data around in real time. For example, 
processor 250 may provide voice mail by recording a voice message 
for a missed call, as well as the line number on which the call arrived, 
25 and optionally any caller ID data about the call. (For more 
computational-intensive operations, such as audio compression or 
decompression, one or more processors of PC 140 may be used to 
provide a hardware assist to processor 250.) A voice mail function, 
for example, requires that processor 250 capture audio samples in 
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real time from voice data buffer 242 (about 8,000 samples/second). 
These captured samples are then stored in RAM 251 within the 
system; or externally, in PC 140, via interface 254. Later, when the 
handset summons (requests) the stored voice mail message, processor 
250 looks up the message in memory (or receives the data from PC 
140 via interface 254), plays it back and presents identifying 
information (e.g., caller ID information) to the handset. 

Voice data buffers 241, 242 serve as the interface between 
phone call linear combiner 230 and embedded processor 
250/external interface 254. This allows data to be provided directly 
to the processor. Phone call linear combiner 230 may be used to 
combine telephone call data for various purposes, such as conference 
calling, under the control of PC 140. Thus, architecture 200 provides 
an interface that allows PC 140 to selectively combine telephone calls. 

Interface architecture 200 provides a number of additional 
features and advantages as well, including storage of call logs in PC 
140; voice mail services in PC 140 (e.g., where PC 140 stores an 
outgoing message as well as all incoming messages); backing up key 
system parameters, such as caller ID names; and allowing a VIP list 
which will open lines via caller ID information by VIP users, such as 
customers. 

Interface architecture 200 also provides a means to perform 
installation/set up/backup functions by PC 140. For example, such a 
functionality allows a user to quickly set up the desired features for 
each handset of the phone system. As an example, a graphical 
interface on PC 140 may indicate the lines and handsets of system 
100, and the human user of PC 140 may set up or configure the 
system by clicking on various line and handset representations on the 
screen. The user may indicate which is the main line, and which are 
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the rollover lines. (The main line receives first calls, and when more 
than one call comes in, the extra calls come in on a sequence of the 
other, rollover, lines.) The user may also set up the extension 
numbers of the handsets, and indicate which handset will be in 
secretary mode. A secretary phone may be used to display more 
caller ID information than a normal handset display allows. For 
example, a secretary computer screen may have a list of caller ED of 
all lines in the system. The user may also set up the outgoing voice 
mail messages. 

A user may also add or delete handsets from telephone 
system, or add/enable/disable features to the phone system 
protocols. The present invention also allows the user to back up the 
configuration of the phone system in preparation for the unlikely 
event that the current configuration would require restoration, by 
storing the current configuration data in a storage device of PC 140. 
Further, the user is enabled to install a system software upgrade 
through PC 140. PC 140 can be configured to provide to a user, from 
PC 140, various operational services, such as caller ID name table 
lookup; call logging; voice mail; VIP services (in which, e.g., if key 
caller ID numbers come in, make sure they are answered); 
telemarketing services; and call routing services. 

While it is often desirable to set up features in a computer-free 
mode, the installation application software could simplify the setup 
process for many users. Plus, given a reasonable bandwidth port, 
additional features may be added to the system, in alternative 
embodiments. For example, one could use a bus such as the universal 
serial bus to connect multiple base stations together, under the 
control of PC 140, to add functionality such as an increase in overall 
system size. In this case, an additional digital port is provided, to 
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allow for system expansion by allowing base station 110 to interface 
with multiple other base stations. 

The external port coupled to external interface 254 has a 
bandwidth sufficient to support whichever PC-based features are 
provided. If PC 140 is used solely for relatively low-bandwidth tasks 
such as simple initialization and backup of features, an RS-232 port is 
sufficient. On the other hand, a much higher bandwidth port, such as 
an Ethernet adapter, is preferably used, for coupling to a local area 
network (LAN), when two spatially separated base stations are 
coupled together. Therefore, in one embodiment, a compromise 
approach is preferable in which a medium bandwidth interface is 
utilized, such as the universal serial bus (USB), to couple base unit 
110 to local PC 140 near the base station. Such a medium bandwidth 
interface is also sufficient to provide network access or storage and 
monitoring capabilities, as well as basic setup functions. 

Table 1 below shows bandwidth requirements and suitable 
interfaces for various applications, although those skilled in the art 
will understand that other suitable interfaces may also be used other 
than those listed in Table 1. 
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Application 


Resources 


Bandwidth 




Answering 
Machine 


audio, data 


>32Kbps/channel 


USB, ethernet 


Call Logging 


data 


< 1Kbps 


USB, RS-232, 

w L 11 c I 11 c I 


Expansion to 
additional Base 


audio, data 


>32Kbt)s/channel 


*^oi->, cLiicrnci 


Network Expansion 


audio, data 


>32Kbps/channel 


USB to PC 
ethernet 


Internet Phone 


audio, data 


>32KbDs/channel 

*^ * ^ Vp* w mm mm mm J. 


USR prhernf»t 

w O , ^LildliCL 


Telemarketing 
Assistant 


audio, data 


>32Kbps/channel 


USB, ethernet 


Software Upgrades 


data 


-lOKBps 


USB, RS-232, 
ethernet 


Setup, save and 
restore features 


data 


-1Kbps 


USB, RS-232, 
ethernet 


Caller ID Table 
Check 


data 


-IKBps 


USB, RS-232, 
ethernet 



Table 1: Application/Bandwidth Tradeoffs 

Referring now to Fig. 3, there is shown a flow diagram 
illustrating the data flow 300 of a telephone call combiner operation 
implemented by the base station of the system of Fig. 1, in accordance 
with an embodiment of the present invention, utilizing phone call 
linear combiner 230 and under the control of PC 140. Data flow 3 00 
illustrates merging of two audio streams (e.g., two phone calls) for 
conferencing purposes. Combiner 230 operates on decompressed. 
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linear PCM data. Data is received in compressed format over the RF 
channel from the handsets, to save bandv^^idth, and thus must be 
decompressed before being applied to combiner 230. The compressed 
data may be, for example, in adaptive differential pulse code 
5 modulation (ADPCM) format. Thus, for example, an RF signal is 
received by receiver 121 from a handset, to provide an ADPCM signal, 
and then decompressed by codec 231, to provide a linear PCM signal. 
A second signal may be provided, also in compressed form (e.g., to 
save memory), by processor 250 (or from a processor of PC 140), to 

10 the decompression of codec 231 via MUX 301. This may be a signal 
retrieved from memory, that is to be combined with the handset 
audio signal, or another handset signal that after being processed b y 
processor 250. Combiner 230 can then combine two or more of the 
signals from the handset, from processor 250, or from an external 

15 telephone line (POTS A/D line, via codec 210). The combined or 
merged signal is then transmitted out to the appropriate recipients. 
Alternatively, all audio signals could be transmitted via interface 25 4 
to PC 140, for combining, or for compression and decompression. 

One skilled in the art will recognize that the wireless system 

20 described above according to the principles of the invention may be a 
cellular system where base unit 110 represents a base station serving 
one of the cells in a cellular telephone network. 

It will be understood that various changes in the details, 
materials, and arrangements of the parts which have been described 

25 and illustrated above in order to explain the nature of this invention 
may be made by those skilled in the art without departing from the 
principle and scope of the invention as recited in the following claims. 
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CLAIMS 

1. A wireless telephone system, comprising: 

(a) one or more wireless handsets, each handset comprising a 

handset transceiver; and 

(b) a base unit comprising a base transceiver for communicating 

over an RF channel with each handset via its handset 
transceiver; and an interface for interfacing with an 
external computer, wherein the computer, when 
interfaced with the base unit via the interface, can control 
an operation of the wireless telephone system. 

2. The system of claim 1, wherein the one or more wireless 
handsets comprises a plurality of wireless handsets. 

3. The system of claim 2, wherein the base transceiver 
establishes a time-division multiple access (TDMA) link over said RF 
channel with each handset via the handset transceiver in accordance 
with a TDMA epoch allocating exclusive audio packet time slots to 
each handset. 

4. The system of claim 1, wherein the operation of the system 
by the computer includes accessing features and data flows of the 
system via the interface. 

5. The system of claim 1, wherein the computer provides one or 
more features to the system, the system further comprising an 
external port coupled to interface, the external port and the interface 
having a bandwidth sufficient to support the provided features. 
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6. The system of claim 1, further comprising a second interface 
for interfacing with a second wireless telephone system. 



5 7. The system of claim 1, wherein the computer, when 

interfaced with the base unit via the interface, provides one or more 
of the following features to the system: setting up an initial telephone 
system configuration; storing a current set up configuration locally; 
recording data from selected data flows within the system; selectively 

10 routing and combining telephone calls and lines of the system; 
providing voice mail functions; providing conference calling functions; 
performing locally data compression or decompression for telephone 
system data; providing a hardware assist with a local computer 
processor to a base unit processor of the base unit; and providing for 

15 caller ID-based call routing and screening. 

8. In a base unit of a wireless telephone system having the 
base unit and one or more wireless handsets, the base unit comprising 
a base transceiver, each handset comprising a handset transceiver, a 

20 method comprising the steps of: 

(a) communicating over an RF channel with each handset via the 

base transceiver and the handset transceiver; 

(b) interfacing with an external computer via an interface of the 

base unit; and 

25 (c) controlling, with the interfaced external computer, an 

operation of the wireless telephone system. 

9, The method of claim 8, wherein the one or more wireless 
handsets comprises a plurality of wireless handsets. 
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10. The method of claim 9, wherein step (a) comprises the step 
of establishing, with the base transceiver, a TDMA link over the RF 
channel with each handset via the handset transceiver in accordance 

5 with a TDMA epoch allocating exclusive audio packet time slots to 
each handset. 

11. The method of claim 8, wherein step (c) comprises the step 
of accessing features and data flows of the system via the interface. 

10 

12. The method of claim 8, wherein step (c) comprises the step 
of providing one or more features to the system, the system further 
comprising an external port coupled to interface, the external port 
and the interface having a bandwidth sufficient to support the 

15 provided features. 

13. The method of claim 8, comprising the further step of 
interfacing with a second wireless telephone system via a second 
interface, under the control of the computer, to increase the size of 

20 the system. 
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14. The method of claim 8, wherein step (c) comprises the step 
providing one or more of the following features to the system: setting 
up an initial telephone system configuration; storing a current set u p 
configuration locally; recording data from selected data flows within 
the system; selectively routing and combining telephone calls and 
lines of the system; providing voice mail functions; providing 
conference calling functions; performing locally data compression or 
decompression for telephone system data; providing a hardware 
assist with a local computer processor to a base unit processor of the 
base unit; and providing for caller ID-based call routing and 
screening. 

15. A base unit of a wireless telephone system comprising the 
base unit and one or more wireless handsets, each handset comprising 
a handset transceiver, the base unit comprising: 

(a) a base transceiver for communicating over an RF channel 

with each handset via its handset transceiver; and 

(b) an interface for interfacing with an external computer, 

wherein the computer, when interfaced with the base unit 
via the interface, can control an operation of the base unit. 
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10 



16. The base unit of claim 15, wherein: 

the one or more wireless handsets comprises a plurality of 
wireless handsets; and 

the base transceiver establishes a time-division multiple access 
(TDMA) link over a shared RF channel with each handset 
via the handset transceiver in accordance with a TDMA 
epoch allocating exclusive audio packet time slots to each 
handset. 

17. The base unit of claim 15, wherein the operation of the base 
unit by the computer includes accessing features and data flows of 
the base unit via the interface. 



15 18. The base unit of claim 15, wherein the computer provides 

one or more features to the base unit, the base unit further 
comprising an external port coupled to interface, the external port 
and the interface having a bandwidth sufficient to support the 
provided features. 

20 

19. The base unit of claim 15, further comprising a second 
interface for interfacing with a second wireless telephone system, 
under the control of the computer. 
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20. The base unit of claim 15, wherein the computer, when 
interfaced with the base unit via the interface, provides one or more 
of the following features to the base unit: setting up an initial 
5 telephone system configuration; storing a current set up configuration 
locally; recording data from selected data flows within the base unit; 
selectively routing and combining telephone calls and lines of the 
system; providing voice mail functions; providing conference calling 
functions; performing locally data compression or decompression for 
10 telephone system data; providing a hardware assist with a local 
computer processor to a base unit processor of the base unit; and 
providing for caller ID-based call routing and screening. 



wo 99/31826 



1/3 



PCT/US98/18088 




FIG.1 



SUBSTITUTE SHEET (RULE 26) 



wo 99/31826 PCT/US98/1 8088 



2/3 



CO 
1 LU 



CNJ 



CD 
CNJ 







GO yj 

CO > 








X 


CORDLE: 
TDMA 


X 






1 — 


GC 


< 











CO 
CNJv 



GO 



<>3 CD 



O 

CJ> 



CO 

CNJ 



i_ 



CO 



CO 



t 

t 



OsJ 

S 



f 

f • 



CO 
CNJ 



CD 
CO 
I — 

CD 
CD 



©3 CD 

CDs: 



r 



CNJ 
CNJ 



i 



c-d; 



Q 

CD 

or 



CD 
CD 



* IJL_ 
LU U- 
CDZD 



CNJ 



LO 
CNJ 



CD 



CO 

CC^CD CD 



C£3 



o 

CO 
CO 
LU 
CD 
O 
QC 



cc!i= 



C\J 



LO 
CNJ 



CNJ 



LO 
CNJ 



M — ► 



qlu 
— CD 



c:>^ 



oc 



CNJ 
LO 
CNJ 



7 



CO 
UD 
CNI 



CNJl 



CD- 



rn; 



LuCD 
I — Q_ 
X 



SUBSTITUTE SHEET (RULE 26) 



wo 99/31826 



PCTAJS98/18088 



3/3 



CO 
CNJ 



08 

1 — oc 



/ 



CNJ 
CD 
CO 



CO 
CO 
LU 
OC 

CD 



CO 
CO 
LU 

en 
o 

CD 



o 

CO 

I — 
o 



2^ 



CO 

cr> 

CD 



CO 

CNJ 



CO 

00 

LU 
OC 
Q- 

O 

o 



r 



CNJ 



CD 
LU 
DC 
Li. 
DC 



00 
CSJ 



J 



CO 



T 



CO 

CD 
Q- 



00 



CO 
CO 



CD CD 
OCDC 
U_Q_ 



CD 
CD 



00 



SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



Im illonal Application No 

PCT/US 98/18088 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 5 H04B7/26 H04M1/72 



According to tntemational Patent Classification (IPC) or to t)oth national classification and IPC 



B. FIELDS SEARCHED 



Minimum aocumentatlon searcned (classification system followed by classification symbols) 

IPC 6 H04B H04M 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consutted duhng the international search (name of data base and. where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



wo 98 39941 A (ERICSSON GE MOBILE INC) 
11 September 1998 
see abstract 

see page 1, line 1 - page 3, line 7 
see page 4, line 16 - line 32 
see claims 1,2; figures 1,2 

PATENT ABSTRACTS OF JAPAN 
vol. 098, no. 002, 30 January 1998 
& JP 09 284380 A (SONY CORP), 
31 October 1997 

see abstract 

EP 0 399 611 A (PHILIPS ELECTRONICS UK LTD 
;PHILIPS NV (ND) 28 November 1990 
see abstract 

see claim 1; figures 1,2 

-/-- 



1-20 



1,2.4,5, 

7-9,11, 

12,14, 

15,17, 

18,20 

3,10,16 

3,10,16 



Further documents are listed in the continuation of box C. 



1^ I Patent family members are listed in annex. 



* Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

"L* document which may throw doubts on pnority claim{s) or 
which is dted to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use. exhibition or 
other means 

"P" document published prior to the intemational filing date but 
later than the priority date datmed 



T" later document published after the intemational filing date 
or priority date and noi in conflict with the application but 
cited to understand the phrwtple or theory underlying the 
invention 

'X" document of particular relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken atone 

*Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combinatton being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the intemational search 



13 January 1999 



Date of mailing of the intemational search report 



20/01/1999 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Lazaridis, P 



Form PCT/ISA«10 (second shoot) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 




lnt>' Uonal Application No 

PCT/US 98/18088 



2 



C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category * 


Citation ol document, with indication, where appropnate. of the relevant passages 


Relevant to claim No. 


X 


EP 0 593 118 A (KONINKL PHILIPS 
ELECTRONICS NV) 20 April 1994 
see abstract 

see column 2, line 17 - line 22 
see column 3, line 1 - line 8 
see claim 5; figures 1,4 


1,2,8,9, 
15 



Fomi PCT/ISA/210 (coruinuation of second sheet) (July 1992) 



page 2 of 2 



mXERNATIONAL SEARCH REPORT 



- Information on patent (amity members 


Int/ ional Application No 

PCT/US 98/18088 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 



wo 9839941 
EP 0399611 



11-09-1998 
28-11-1990 



AU 



6540498 A 



22-09-1998 



GB 
DE 
DE 
JP 
US 



2232326 A 
69025353 D 
69025353 T 
3050926 A 
5200956 A 



05-12-1990 
28-03-1996 
19-09-1996 

05- 03-1991 

06- 04-1993 



EP 0593118 A 20-04-1994 JP 6209281 A 26-07-1994 

SG 44867 A 19-12-1997 

US 5528667 A 18-06-1996 



Foirn PCT/lSA/210 (paiorrt fanrdy annex> (^y 1992) 



